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DETAILED ACTION 

1 . The enclosed detailed action is in response to the Amendment submitted on July 19, 

2006. 

Claim Rejections - 35 USC §101 

2. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

Claims 25-33 are rejected under 35 U.S.C. 101 because the claimed invention is directed to non- 
statutory subject matter. Independent claim 25 claims a computer readable medium. The 
specification indicates that the computer readable medium may be implemented as a 
transmission media, which can take the form of electromagnetic radiation, carrier wave/pulse and 
signals used to propagate instructions or other software over a network. These forms of media 
are not statutory subject matter. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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4. Claims 1-2, 4-9, 1 1-13, 17-18, 20, 23-26, 29, 31, 33-37 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Holmes (USPN: 6,490,635) in view of Li et al. (USPN: 
6,256,705). 

Regarding claims 1 , 25 and 34, Holmes discloses an access controller configured to control 
access to a storage device by metering access to data within a first region (outer region) within 
the storage device and by allowing unmetered access to data within a second region (inner 
region) within the storage device (C 1, L 49-62). Additionally, regarding claim 25, Holmes 
discloses the controller, which performs the above function, comprises hardware and software. It 
is evident that software is stored in a medium readable by the controller. Holmes does not 
disclose a predefined first and second region. However, Li teaches predefined first and second 
regions (C 6, L 22-27). Li teaches that this feature improves the performance of the system by 
improving response times for retrieving data from the disks (C 6, L 22-27). Hence, it would 
have been obvious to one of ordinary skill in the art to incorporate the teachings of Li in the 
system taught by Holmes for the desirable purpose of improved performance. 

Regarding claims 2 and 33, Holmes discloses the system is embedded in one of a database 
system, an operating system and an application program ("associated firmware") configured to 
process access requests to storage (C 1, L 21-24). 

Regarding claim 5 and 26, Holmes discloses the storage device comprising one or more disk 
drives (C 1, L 18-19). 
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Regarding claim 6, Holmes discloses the second region defined closer to the perimeter of the 
disk (inner region) than the first region (C 1, L 49-62). 

Regarding claim 7, Holmes discloses the first and second regions defined by one or more logical 
block addresses (inherent; disk memory address are given virtual memory address/logical block 
addresses which are subsequently translated to a physical address which identifies a 
cylinder/track/sector) . 

Regarding claim 8-9, Holmes discloses the system embedded in a file system configured to 

> 

process data input (write) and output (read) requests to the storage device (C 1 , L 22-30). 

Regarding claims 11-12, Holmes discloses the limitations cited above. Holmes does not 
explicitly disclose one or more tables configured to define at least the data in the first region to 
be metered and a data location; although it is evident that Holmes's system inevitably has to 
incorporate means to determine which data locations/addresses correspond to the first region 
[outer region] to determine/distinguish the inner region from the outer/inner region. However, it 
is well known in the art to use tables as an efficient way to organize information for controlling a 
disk storage device. Thus, it would have been obvious to one of ordinary skill in the art to use 
tables in the system taught by Holmes to configure/define data locations and the first region to be 
metered for the desirable purpose of efficiency. 



I 
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Regarding claim 13, Holmes discloses receiving access requests to a storage device and 
increasing response time for access requests to a first region [inner region] within the storage 
device by metering access requests to a second region [outer region] within the storage device (C 
1, L 49-62). Holmes does not disclose a predefined first and second region. However, Li 
teaches predefined first and second regions (C 6, L 22-27). Li teaches that this feature 
improves the performance of the system by improving response times for retrieving data from 
the disks (C 6, L 22-27). Hence, it would have been obvious to one of ordinary skill in the art to 
incorporate the teachings of Li in the system taught by Holmes for the desirable purpose of 
improved performance. 

Regarding claims 17-18, Holmes discloses defining a plurality of regions within the storage 
device (inherent; disk drives are allocated and defined as logical block having corresponding 
logical block addresses); assigning a metering threshold (threshold is established by movement 
of the head) of the plurality of regions 

Regarding claims 20 and 23-24, Holmes discloses a method comprising receiving I/O requests 
directed to a storage device (command queuing queues received requests, C 1, L 49-50); 
determining a priority level (high level for request to the inner region and lower level for request 
to the outer region) of each of the I/O requests (C 1, L 51-54); allowing I/O requests having a 
first priority level to be processed and limiting [delaying] I/O requests having a second priority 
level, where the priority level of an I/O request is determined based on a location of data within 
the storage device associated with the I/O request (C 1, L 51-62). Holmes does not disclose 
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predefined locations. However, Li teaches predefined locations in a storage device (C 6, L 22- 
27. Holmes teaches that such a structural organizations improves response times to request (C 6, 
L 22-27). Hence, it would have been obvious to one of ordinary skill in the art to incorporate 
predefined locations in Holmes system for the desirable purpose of improved performance. 

Regarding claim 29, Holmes discloses limiting a number of the access requests to the first region 
from being processed (the data corresponding to the higher priority request is allowed while the 
lower priority requests are delayed and thus limited). 

Regarding claim 3 1 , Holmes discloses defining at least the first region and the second region 
within the storage device (inherent; in order for the controller to determine if a request is directed 
to the inner region or the outer region, the system/controller must know what addresses 
corresponds to these two regions to determine whether the request has a high priority). 

Regarding claims 35, Holmes discloses allocation logic to configured to define a plurality of 
regions within the storage device (inherent; disk drives are allocated and defined as logical block 
having corresponding logical block addresses); threshold logic configured to assign a metering 
threshold (threshold established by movement of the head) to one or more selected regions 
(overlap regions) of the plurality of regions; and an access controller including logic configured 
to meter (lower priority) access requests to a selected region of the plurality of regions once a 
metering threshold for the selected region is met (when the head is moved farthest from the 
selected region). Holmes does not disclose defining a plurality of regions within the storage 
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device based on information received from a user. However, Li teaches defining a plurality of 
regions within the storage device based on information received from a user (C 7, L 39-43). This 
feature taught by Li provides flexibility by allowing the user, in addition to firmware, to define 
storage regions. Thus, it would have been obvious to one of ordinary skill in the art to 



incorporate 
flexibility. 



the feature taught by Li in the system taught by Holmes for the desirable purpose of 



Regarding claim 36, Holmes and Li disclose placing selected data within a selected region of the 
plurality of regions based on a frequency of access to the selected data (Li - C 6, L 22-34). 



Regarding claim 37, Holmes discloses metering access request (C 1, L 49-62). 



5. Claims 10, 14, 19, 21 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Holmes (USPN: 6,490,635) and Li (USPN: 6,256,705) as applied above and further in view 
of Chamberlin et al. (PGPUB: US 2004/0223722). 

Regarding claims 10, 14, 19, 21 and 28, Holmes and Li disclose the limitations cited above in 
claims 1, 13, 20 and 25 respectively, however, Holmes and Li do not disclose metering accesses 
based on a threshold of access requests directed to data within the first region. Chamberlin 
teaches the concept of metering [deferring, restricting, pausing, delaying] accesses based on a 
threshold of access requests (section [0028]; Chamberlin discloses that write accesses have 
priority over read accesses, however, the system will deter from this process in an attempt to 
meet the deadlines of each I/O request; thus the threshold of access request would be the point 
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where a low or lower level request deadline is about to expire). In the system taught by Holmes, 
accesses to the inner region of the storage have priority over accesses to the outer storage region. 
Holmes fails to include a mechanism to control the maximum delay time of a request to the outer 
region, which could be a long time, given the number of request to the inner region. One of 
ordinary skill in the art would have recognized such a shortcoming and would have been 
motivated to use Chamberlin's teachings in the system taught by Holmes and Li for the desirable 
purpose of improving the performance of the system by ensuring that request to the outer regions 
of the storage are actually processed and within an adequate delay time. 



6. 



Claims 3-4, 15-16, 27, 30 and 32 are rejected under 35 U.S.C. 103(a) as being 



unpatentable over Holmes (USPN: 6,490,635) and Li (USPN: 6,256,705) in view of Ogawara 
(JP: 09321962). 

Holmes and Li do not disclose determining a priority level of the data, storing metered data 
within the storage device based on a priority level of the data or determining whether selected 
data will be stored in the first or second region. Ogawara discloses storing data of high 
importance (priority level) within the fast region of the disk and storing data of low importance 
within the slow region (Abstract). It is evident that Ogawara's system has logic to determine the 
priority level of the data since the system distinguished high importance data from low 
importance data. This feature taught by Ogawara provides improved performance by allowing 
fast access to essential data. Hence, it would have been obvious to one of ordinary skill in the art 
to incorporate Ogawara's teachings in the system taught by Holmes and Li for the desirable 
purpose of improved performance. 
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Response to Arguments 
7. Applicant's arguments filed have been fully considered but they are not persuasive. 
Applicant's arguments regarding predefined regions/locations are moot in view of the new 
ground of rejection 

The remaining arguments presented by the Applicant are of the same scope as the arguments 
presented in the prior rejection, the response to those arguments have been provided below. 
The Applicant asserts that the Holmes does not teach metering access to a first region and not 
metering access to a second region. Applicant's specification provides that metering [w.r.t. the 
cold region] may occur by giving priority to hot accesses [which are accesses to a particular 
region of the storage device] (refer to section [0025]). This type of metering is synonymous with 
the metering performed in Holmes' system, wherein priority is given to accesses to the current 
head region (C 1,L 49-62). 

The Applicant asserts that Holmes metering is not control but selection. As noted above, 
Holmes' metering is done by giving priority to accesses to a region of the storage. The 
Applicant discloses in the specification that metering may be performed in such a manner and 
thus any distinction the Applicant is trying to make is not clear from the arguments provided or 
the claims. 
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Additionally, the Applicant asserts that all requests in Holmes' system are metered; the Examiner 
disagrees. The metering in Holmes' system is done by giving priority to requests to a given 
region Hence, the region with the higher priority, which is the region near the head is unmetered 
since no other request have a higher priority and thus such requests are not 
delayed/restricted/limited. The other regions having a lower priority are metered. 



Regarding Applicant's assertions w.r.t. the 101 rejection, claim 25 recites functional descriptive 
material, a program/instructions, which is statutory when the material is recorded on some 
computer readable medium. In this case, the specification provides that the computer readable 
medium can take the form of electromagnetic radiation, carrier wave/pulse and signals. 
Programs/instructions are not recorded on carrier waves and thus a carrier wave medium does 
not allow the functional material to become structurally and functionally interrelated to the 
medium Both types of "descriptive material" are nonstatutory when claimed as descriptive 
material per se. Warmerdam, 33 F.3d at 1360, 31 USPQ2d at 1759. When functional descriptive 
material is recorded on some computer-readable medium it becomes structurally and functionally 
interrelated to the medium and will be statutory in most cases since use of technology permits the 
function of the descriptive material to be realized. Compare In re Lowry, 32 F.3d 1579, 1583-84, 
32 USPQ2d 1031, 1035 (Fed. Cir. 1994) (claim to data structure stored on a computer readable 
medium that increases computer efficiency held statutory) and Warmerdam, 33 F.3d at 1360-61, 
31 USPQ2d at 1759 (claim to computer having a specific data structure stored in memory held 
statutory product-by-process claim) with Warmerdam, 33 F.3d at 1361, 31 USPQ2d at 1760 
(claim to a data structure per se held nonstatutory). 
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Conclusion 



S Applicant's amendment necessitated the new grounds) of rejection presented in mis 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 8 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statntory period for reply to this fina. action is set to expire THREE 
MONTHS from .he mailing date of mis action. In the even, a firs. rep.y is filed within TWO 
MONTHS of the mailing date of mis fina, action and the advisory action is no, mailed until after 
.he end of the THREE-MONTH shortened statutory period, men the shortened statutory period 
W U1 expire on the date the advisory action is mai.ed, and any extension fee pursuant to 37 
CFR 1 1 36(a) will be calculated from the mailing date of the advisory action. In no event, 
However, wU. the statutory period for r«p.y expire later man SIX MONTHS fiomthe date of this 



final action. 



9. Any inquiry concerning this communication or earlier communications from the 
examiner should he directed to Kimberfy N. McUan-Mayo whose telephone number is 571-272- 
4194. The examiner can normally be reached on Mon, Wed, Thurs (10-4), Tues (9:45 - 6:15). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald Sparks can be reached on 571-272-4201. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9 1 99 (IN USA OR CANADA) or 57 1 -272- 1 000. 
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